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(54) CnOCOB M3rOTOBJlEHVW JIEftHEPOB 
(57) Abstract: 

HcnoJib30BaHne : o6pa6oTKa werajxnoB jjaB/ieHMeKi, b tiacTHoera, o6pa6oTKa weroflOM xojioahom 
nnacriwecKott ;je<j>opMarqnM. CymKocTb H3o6pereHHH: mroTaamiBaiOT jipe jjerajiM - Tpy6y h o6ano*CKy to 
MaTcpnanoB c paonHMHbo*! npe^ejioM yrrpyrocTH. Co6npaioT ynoMHHyrbie flerajm nyTeM ycraHOBKH Tpy6t»i b 
o6ojiouKy c aa3opoM. nocne c6opKH ruiacTMMecKoM ;;e4>opMauuH noABcpraioT flerajib, loroTOBJieHHyio to 
Mcrajuia c MCHbmuM npe^enoM ynpyrocni. 2 hji. 



Description [OnHcajrac H3o6peTemi5i]: 



M3o6pereHMe othocmtch k xooo^hom o6pa6oTKe Hera/moB ruiacnmecKMM Ae<t>opMHpoBaHMeM h mojkct 6bvn> 
Hcnon tx3OBaH0 , HanpuMcp, n/m noroTotmeHMfl /leuHepoe /bih qKJDO^poB mxaimoBbix He*J>T«Hbix Hacocos. 

M3Bec*reH cnoco6 M3roToaneHMH JieftnepoB. corviacno KoropoMy tohkoctchh&h Tpy6a BcraBnjieTCH b 
ooonoMxy c 3a3opoM |I| Mtxpy HapywHOH noBepxHOCTbw Tpy6bt m BHyTpeHHew nooepxHocrtJo ooojiomkm 
HMeercn 3aoop. 

HeflocTaTKOM npiroejjeHHoro cnoco6a HBanercH HajmuHe aa3opa MeK/jy Tpy6oH m o6ojioukom, npHBo/jHmero 
k cHMHonno jkcctkoctm jicMHepa, a b HCKOTopbix cnywanx, HanpuMcp, npH rortyroancHHw upjaai^poQ 
He<JrrHHbix HacoooB 1X3 jieuHepoB, 3a3op 3uawrenbao cHHfflaer KanecTBo nocne^yx>n;eH onepaumi 
ynpo^HeHUH BHyTpeHHefl nooepXHoexw muim^pa aaoTMpoBamiCM. 

W3BCCxeH cnoco6 H3roro anemia neibiepoB, connacHO KOTopoMy napymiiyio noBCpxHocrb Tpy6br h 
BHyrpcHHwio noBcpxHocTb o6ono*ncH H3roTaamraaioT kohm^cckhmh (2) HqjocraTKOM BbnneonKcaHHoro 
cnoco6a *rarmerctt to, mto oh cnomiiwit b ocyu^ecrsneussu. CnomHocrb npe^cTaBjiHer H3TOToaiieHMe 
conpHPaeMUx noBepxHOcreii w6o TpeoyercH crporo corjiacosaTb ojnioocnocTb kohhmcckom BHyrpeHHeH 
noBepxHocTH o6anoHKM c kohmmcckoh napyjKHOH noBepxHoerbio Tpy6bi. 

TaK«e H3BecT€H cnoco6 raroTOBneHMH /ieHHcpoB, corviacHO KoropoMy nocne c6opKM Tpy6bi c odcuiohkom c 
neKOTopbtM 3a3opoM no conpRraeivCbCM noBepxHocrmi, JieftHep non,BepraK)T aBTO^periipoBaHHio (cM.xaM xe 
crp.38) |3| t. c. nnacnwecKOH jje^opManjn* Tpy6bi c ijejibjo ycrpaHeHHH 3a3opa uemjjy Tpy6ow m o6ojioukoh, 
h onHOBpeMeuiioro ynpoMHemm Tpy6w. 

Hc^ocTaTKOM H3BecTHoro cnoco6a roroTOBJieHwn jiefmepon hbtdtctcji to, mto npn cKpenneHHH neftHepoB 
nocpe^cTBOM ruiacrvn^ecKOPi npfopMauMM o^Hofi M3 fleranefl jieHHepa (o6ojiomkm vum Tpy6bi), He 
ywrbiBaraxcH MexaHMMecKwe cooHcrea MerannoB, hto He no3BOjmeT o6ecnetniTb Ka^ecreeHHoro. 
6eo3a30pHoro cxperuieHHH Tpy6bi c o6ohohkom m. Rax cnencTBwe. npHBo/jMT k KH3KOMy KaMecrsy M3^ejxnR b 
uenoM. 

HanpHMep, npn loroTOBnenDHM mtnuH^poB He^rrHHbDc mraHPOBbix nacocoB H3 cKpeimeHHbix jicftHepoB, r^c 
rpytfa H3TOTaHJiHBaeTCH M3 BbicoKonerMpoBaHHOM asorwpyeMovt crajiM, a ooonoMKa M3 moKoyrneponiicTOM 
cra/iH, H3-3a BbitneyK a3 anHo ro HenocraTKa b npouecce asoTTipoBaHHH ujuriMHflpoB M3 3a3opa BbujejiHiOTCH 
ra3bi, npenHTCTByioinHc HopMajibHOMy nporeKaHMK) npouecca a30THpoBaHHH, b peoyjibTare Mero pe3Ko 
B03pacraer Bpewn a30TMpoBaHH« w cH3UKaeTC« Ka^ecTBO a3OTHp0BaHMH noBepxHocrw u&innHjn>a h nacoca b 
UjejioM. 

3a/^aMeH H3o6pereHM5i HantHercH pa3pa6oTKa cnooooa H3roToaJieHWH jieiiHepoB, c^occncwBaioinero 
KatiecTBeHHoe 6e33a3opnoe coe^nmeHHe Tpy6bi c ooojio^koh m noBbiineinte jkcctkocth jieHHepa. 

VKa3aHHbiM TexmraecKHH pe3yjibTaT ^ocTHraercH tcm, mto npn M3roTOBncHHW /ictiHepa, BKJDOMaion^ero 
irarorooncHMC AByx AcraJiew Tpy6bi h oGojiohkh h c6opKM vtx fipyr c ^pyrow c 3a3opoM, comacHO 
H3o6peTeHMio BJiacnwecKOMy ^e4>opMHpoBaHioo no^sepraioT ^erajib. roroTOB/ieHHyio H3 Merajuia c 
MeHuraiM npcAcnoM ynpyrocrn. 

Pe3yjibTaTOM peineHXin nocraeneHHofl 3a^a™ hbjihctch to, mto rrpw bo3^c mct bhh Ha Rerrant> t 
M3POTOBncHHyK) H3 MeTajuia c MeHboiHM npeflenoM ynpyrocTM Mepc3 nee Mbi B03AeiicTByeM Ha ^eranb c 
6ojibuiXDrf npe^enoM ynpyrr>cTM. 

nocne chhthh Harpy 3km b n^eranM c MeHbnmw rrpe^e/iOM ynpyrocTM ocraiOTCH ocTaTOHHwe njiacTMMCcmie 
^ecfwpManwM. a ^erajib c 6ojibaafM npe^e/iOM ynpyrocTM npMMCT cbow nepBOHaMajibHbie pa3Mepbt m 
6c33a3opHO npHA^UKer k conpnraeMOH noaepxHoc™ ynpyroM B,eTajrw. 

Ha 4>nr. I H3o6pa^KeH cnoco6 coeninieiai^i Jieintepa. b KoropoM o6ojioHKa M3roTOBneHa M3 Merarma c 
MeRbimtM npe^ejioM ynpyrocTM, a Tpy6a n3POToanaia H3 MeTarui a c 6ojibimiM npeAejioM ynpyrocTM; Ha 
<Jimp-2 cnoco6 coe^HHeiBAH jiewHepa, b kotodom o6ojioMKa H3roTOBJicna H3 Meraruia c 6anbimfM npe^enoM 
ynpyrocTH, a Tpy6a M3rx>TOBneHa H3 MCTajma c mchi>uimm npeAe/iOM ynpyrocTM. JleiiHepa M3POTaanwBaioT 
cne^yiomwM o6pa30M. 

nepnonaMant>iio n3roTannwBaK)T 060/iOMKy 1. riocne 3aMepa Buyrpe.HTiero ;;naMeTpa o6ojiomkm 1 
o6pa6aTbiBaioT no napyauiow uoDepxnocrw Tpy6y 2. o6ecncMHBaH rapaHrwpoBainibui 3a30p uexpy 
conpRracMbiMH noDepxnocTmoif. nocne c6opKM ooojiomrm 1 c Tpy6oit 2 Jieftnep nocxynaer na onepainifo 
cKpcnneHMH. CKpenaenwc ocyiuecTB/LHercn nocpc^cTBOM ^aJxjpMauHM. oaiiou M3 coopHraeMbix ^eranew 
o6ojiohkh 1 miM Tpy6bi 2. flc<J)opMaip«o mojrho rrpoBO^MTb npn noMoutn bwcokwx u<xlv leHMM jkwakoctm, 
ra30B, cnoco6oM kobkh. o6KaTKM. rtopHOBainui nnn ^pyrux cnooo6on. 

Ha <J>mt.1 noKaaan oruii m3 BO3M0>«uibix BapnairroB CKpcixneinttt jiciuicpa. b kotodom o6ojiOMKa 1 



H3PoroaneHa H3 MeTanna c MCHbniRM npe^ejiovc ynpyrocTH, a Tpy6a 2 va Mcrajuia c (xxjibumM npc^cnoM 
ynpyrocTH. B npwBeACHHOM cnynac anacmwecKOM AetJopMaqjni no^BepraiOT o6anowy 1. Jinn yrono na 
MeranjiopemymeM o6opyAOBamm. nanpiiMep, ropiooHranbHo-pacTo^HOM crainte o DepTjnosHOfi 6a6ne 
to^craiH, no ocm craiiKa ycra>i annpioaioT o6Kaxnoii HucrpyweHT c ^e<j>opMMpyiomiiMH pamtKakcw 3. B 
creGenb craHKa ycraHanmiBaioT onpaBKy 4, Ha Koropow nocpc^cTDOM urrH<jrra 5 aaKpcn/i^noT /jCMHcp. 

rioc/ie HacTpoHKM ^e<J)opMMpyK)mnx pomiKOB 3 Ha pa3Mep MeKbme h apy x. hopo /^naMerpa o6ojioukh (pa3Mep 
no Ae^opuupyttnpfM pajnocaM onpcAenHercH aiccnepKMeHTajibHO, b 3aBHCHMOcni or jjuaMcrpaL newHepa, 
Tojiir^utw ctchok o6ano**KM 1 h Tpy6bi 2 h MexaHUMecuix caoficrB uerajina) pacnaTHOMy MHcrpyneirry 
coo6u;aioT BpamaTejibHoe R&UKttmt V, a ndmcpy nocrynaTejibHoc S, BbmonmnoT njiacTMHccKyK) 
Ae$opMaijKio o6ojiomkh 1 h ynpyryx) ;;c(|>opmuiikk> Tpy6bt 2. 

B CBH3H C paonMifHblMH MexaHHReCKMMH CBOUCTBaMH MCTajIJIOB ooojiowh 1 u Tpy6bi 2 B o6ojioHKe 
npoH30fi^yT nnacniMecKMe fle^pMau^m, b pe3yjibTaTe «icro HapyjKHbift h BHyxpcHm™ A Ma **erpbi 
yMeHbmaTcn, a b Tpy6e 2 nporaoHAyr ynpyrwe ppfyopMauyas, r^c nocne chhtmh Harpy3KH napaMerpbi 
Tpy6bi B03BpaTHTCH b nepsouanajibHoe nojiomemie, npw ctom, npoH3oi&AeT 6e33a3opHoe h KauecTB6HHoe 
CKpenneHwe /iefiwepa. 

Ha 2 H3o6pameH o^kh jo bo3wo^khbix BapwairroB CKpennemui jieibiepoB, a kotodom o6anoHKa 1 

H3POToaneHa M3 MCTajuia c (SojibnmM npe^cjiovi ynpyrocnu a Tpyoa 2 H3 Merajuia c mchuimm npeAe/ioM 
ynpyrocTH. 

Jlemiep ycTaHaBJiHBaioT Ha npoiwKHOH CTaHOK c ynopoM c npHcnoco6jieHne 6 oahhm ra Topi;eB. B 
OToepcTHe Tpy6w 2 bbo^ht orrpaeKy 7, Ha Bbixo^ b Koropyio BBopawMBaioT flopH 8. JJopH no h apy jKHOMy 
AHaweTpy BbmormeH Ha pa3Mep oojibme pa3Mepa BHyTpeHHcro ^HiiaMerpa Tpy6bi 2. Bejnrama narara Aopiia 
8 b oTBepcTHH Tpy6w 2, Kax m b npeAbtAyn^eu cjiynae, onp^enHercH SKcnepHMeHTanbHO. ripn BKJiioueHiaf 
onpaBKH 7 noflaHw S npOH3BOAHT njiaxnwiecKyio Ae$opMaa>oo Tpy6w 2 u ynpyryio A^opMau^uo o6ojiohkm 1. 
npHBOAOT^oc k 6e33a3opnoMy m KaMecTBeimoMy cKpenneHHio o6ojiowkh 1 c Tpy6ott 2, ksk m b uptpjbifjyuitM 
cjryTiae. 



Claims (<I>opMy/ia M3o6pcreHiinJ: 



Cnoco6 H3roToaneHHH netfHepoB, BK/noHajoii^mi wsporoBneHne Tpy6t»i m odano^Kn, c6opKy mx ffpyr c fxpyrou 
nyreM ycraHo bkm rpy6bi b o6ojiouKy c 3aoopoM h nocjieAywm.ee njiacmreecKoe fle^opMMpoBaHwe oahom m 
co6paimbix neTarieH, oT/m^aroturatcH tcm, xrro Tpy6y m o6onoMKy n3POTaBJTHBaioT ro MeTa/uiOB c pa3HbD>4 
npe^enoM ynpyrocTM, a nnacTMuecKOM fle^opwaujai noABepraiOT ^era/ib. lorxxroaneimyio ra Merajuia c 
MeHbmKM npejjeJioM ynpyrocTH. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig. 1 
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Fig. 2 
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